The title complex, [Cu(C 11 (L = 11,13-dimethyl-1,4,7,10-tetraazacyclotrideca-10,12-dienate) cations and a perchlorate anion. The Cu atom is located on a twofold crystallographic symmetry axis and is coordinated by four N atoms in a slightly distorted square-planar geometry. Intermolecular N-HÁ Á ÁO hydrogen bonds are present.
Related literature
For macrocyclic ligands containing four N atoms in a squareplanar coordination geometry, see: Andrews et al. (1999) ; Kim et al. (2004) ; Richardson & Sievers (1972) .
Experimental
Crystal data [Cu(C 11 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x; y; z À 1; (ii) Àx; y; Àz þ Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINTPlus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP (Sheldrick, 1998) ; software used to prepare material for publication: SHELXL97.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: HG2468). (11,13-Dimethyl-1,4,7,10-tetraazacyclotrideca-10,13-dienato)copper(II) perchlorate X. He Comment Macrocyclic ligands containing four N atoms located in a square planar coordination geometry have been intensly studied during the past several decades (Richardson, et al., 1972; Andrews, et al., 1999; Kim, et al., 2004) . Here,we report a macrocycle tetraaza copper(II) complex based on the condensation of triethylenetetraamine (trien) with acetylacetone in the presence of copper(II) perchlorate.
The geometry and labelling scheme for the crystal structure of the title complex are depicted in Figure 1 . The coordination sphere for the Cu II ion in the title complex, which coordinates to four N atoms from triethylenetetraamine, is square planar with a mean deviation from the plane formed by the Cu atom and four N atoms of 0.0929Å . The bond lengths of Cu1-N1 and Cu1-N2 are 1.809 (4) and 1.876 (4)Å , respectively, which are slightly shorter than the corresponding distances found in another macrocycle copper complex 13,14-benzo-2,4,9,11-tetramethyl-1,5,8,12-tetraazacyclotetradeca-1,3,9,11-tetraenato(2-)copper(II) (Kim, et al., 2004) .
The title complex has been synthesized by the template method used commonly for synthesize metal complexes of macrocycle ligand. After the mixture, which is formed by acetylacetone, trien and Cu(ClO 4 ) 2 .6H 2 O with a molar ratio 1:1:1 in methanol/water(v:v, 1:1), has been stirred for 6 h at 323 K, it was filtered and the filtrate was allowed to partial evaporate in air for one week to produce crystals suitable for X-ray diffraction with a yield of about 45%.
Refinement
All the H atoms were constrained with C-H distances of 0.93, 0.96, 0.97 Å and N-H distances of 0.91 Å, respectively, and were allowed for as riding atoms with U iso (H) = 1.2U eq (C or N) and 1.5U eq (C).
Figures Fig. 1 . A view of the cation of the title complex with the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
supplementary materials sup-2 (11, 4, 7, 
copper(II) perchlorate
Crystal data [Cu(C 11 
